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(71) We, E. L DU PONT DE 
NEMOURS AND COMPANY, a Corpora- 
tion organised and existing under the lam of 
the State of Delaware, United Stage* of 
5 America, located ac Wilmington, State of 
Delaware, United States of America, do 
hereby declare the invention for which we 
pray that a patent may be granted to us, and 
the method by which It is to be performed, 
10 to be particularly described in and by the 
following statement:*— 

This invention relates to photosensitive 
elastomeric compositions and flexographic 
printing dements, 
15 Flexographic printing reliefs which are use- 
ful for letterpress printing of packaging 
material?, e.g., cardboard, plastic films, are 
conventionally prepared by a laborious pro- 
cedure involving art work, photographic 
20 negative, photoengraving, formation of a 
phenolic matrix, and hot press molding of a 
robber plate. Printing reliefs with resilient 
surfaces can be prepared dkectfy from photo- 
sensitive wuji^wWtioiitK as exemplified hi U.S. 
25 Patents 3,024,180 and 2,948, 611. In the pro- 
described hi these patents, printing 
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reliefs having characters of uniform printing 
heights are produced by exposing to actinic 
light through an iraagg^beaiihg transparency 
negative or positive) a layer comprising an 
addition-polyinerizabic ethyfcnicafly unsacam- 
ted compound or mixture of compounds, a 
solvent-soluble elastomeric binder, and having 
dispersed therethrough an addition-polymeri- 
zation initiator activatable by said actinic 
tight, and being superposed on and adherent 
to a suitable support, eg., a metal plate or 
foil, until addition polymerization, ie, in- 
solnbilizatxaii of the composition occurs in the 
exposed areas. Removal of the layer in the non- 
exposed areas, eg., by treannent with a suit- 
able solvent in which the polymerized com- 
position in the exposed areas is Insoluble, 
leaves a printing relief of the Hoe or halftone 
image of the transparency suitable for letter- 
press work. Frequently, however, these print- 
ing reliefs are not as dastxxneric as the moldtd 
rubber plates. Abo die photosensitive elements 



tend! to cold flow due to high mono m e r con- 
centrations needed and do not have the de- 
sirable features of vulcanized rubber without 
reducing solvent solubility as well Further- 
more, such compositions and dements often 
must be solvent coated thus reducing the 
effective use of the dements. 

The above disadvantages are overcome by 
an unproved photosensitive, elastomeric com- 
position comprising 

(1) at least 30% by wrigbt of at least one 
thermoplastic, elastomeric block copolymer 
containing at least two thermoplastic, non- 
elastomeric polymer blocks having a glass 
transition temperature •above 25°C and be* 
tween (the thermoplastic, nonrclastomcric poly- 
mer blocks an dastrimrric polymer block 
having a glass transition temperature below 
10°C, 

(2) at least 1% by weight of an addition- 
polymerizable, ethyiexneafly uns a nmi fnl. com- 
pound containing at least one terminal cmy- 
Xenic group, which compound is compatible 
with the copolymer (1% and 

(3) a polymerization-effective amount of 
polymerization initiator activatable by actinic 
radiation, 

The photosensitive compositons of this in- 
vention have the advantage that they possess 
certain mechanical properties, similar to those 
of conventional reinforced rubber vuicanizates, 
such as high tensile strength and rapid return 
from high extension, as well as ce r tai n pro- 
perties of convHjtfionai thermoplastics, such 
as reversible transition to a mdt with a 
moderate increase in temperature. Such novel 
features allow the easy preparation and mani- 
pulation of the photosensitive composition 
into useful dements comprising a support 
bearing a layer of die photosensitive compo- 
sition without affecting sohibflity m process- 
ing solvents. Furthermore, when tf ii fiwaUb of 
tiiis invention are imagew&e exposed! to ac- 
tinic radiation, the exposed areas become in- 
soluble and result in tough, shaped, eteno- 
meric reliefs with subsequent solvent removal 
of unomosedl portions of the composition* 

This invention provides photxwensii 



50 



55 



60 



65 



70 



75 



80 



85 



90 



95 



tive 



1,366>769 



10 



!5 



20 



30 



35 



40 



45 



50 



55 



elements ^ for producing flexographic letter- 
press printing piates of uniform printing 
heigftt from relativdy inexpensive materials 
and- with a marked reduction in labor reprints 
ments. over the conventional procedure. Both 
the reEef and printed images obtained show 
fidelity to <he original transparency both m 
small details and in overall dimensions even 
when : the dement is iinagewise exposed on a 
cylindrical support The printing reflets have 
the advantage that they have mechanical pro- 
perties similar to conventional reinforced 
rubber vulcamzates and do not become per- 
manently deformed in normal use; The reliefs 
havehjgh impact strength and arc not brittle 
but are tough and abrasW-resistant and have 
unusually long press wear usmg conventional 
alcohol & water based mks. Hardness of the 
reliefs can be easily changed by varying com- 
ponent concentrations. 

Preferred block copolymers useful in this 
invention have at least one unit of the general 
formula, A^-B— A, wherein each A is an in- 
dependently selected non-edastomeric polymer 
block having an average molecular wateht of 
2000-100,000 and ft gfes* transMonttm-. 
perature above 25°C and B fe an dastotmcric 
polymer Mock having an average molecular 
weight between 25,000 and 1,000,000 and a 
glass transition temperature below 10°O Hie 
noc-dastameric binds, A, having between 
them an dastomeric block, B, together com- 
prise the unit A— B— <A which represents <rhe 
copolvmers uniquely suitable for use in com- 
bination with tlxj-photopodymerizabk com- 
ponents in the compositions of the invention. 
This unit may comprise the enrire general 
formula of the coj^yrner ; it may be appended 
to another polymer chain; or it may be re- 
peating- It is, of course, possible to vary the 
precise nature of the unit within the scope 
of the invention, e^, by using two different 
nan-dastomeric terminal blocks, A, or by 
creating block or graft polymeric substitutions 
in blocks A and B. Preferably, the dastomeric 
rnjcV-sectian blocks, B> are polymer* of aK- 
phaoc conjugated diolefins while the non- 
dastomeric blocks, A* are those formed by 
polymerizing alkenyi aiykit)ift , fa^ hvd ro cfl c bom 
preferably vinyl substituted aromatic hydro- 
carbons and still more preferably vinyl mono- 
cyclic aromatic hydrocaaftaos. ~ ' * " 
preferred species of the subject 
comp rise block copolymers of 
terminal groups connected by a xrM-sectkxx of 
poiyisoprene or pofybutadiene, pply^ 
styrene-pdyisoprer^^ or poly. 



W3l^ and Hcfele et ai a U.S.R 3333,024. 
T^ lrydiogenated block copolymers have the 
addmonal advantage of improved thermal and 
oxidative resistance. However, some resMuai 
unsaturation in hydrogsnated block: copoly- 70 
mm is desirable, since only very small con- 
centrations, of monomer are then needed in 
the r^tosensrtive compositions to reduce 
solvent solubility upon, exposure to actinic 
radiation. StrJl other typical block-copoiymers 75 
nserul m this invention are those wherein the 
twminal blocks are polyaikyl styrenes, eg., 
poly(« - methyl styrene) - poiyisoprene - poly. 
(* - methyl styrene), and those composed of a 
plurality of polymer blocks, e,£, potyisoprene- 80 
pdystyrene - polybuD^ene - polystyrene- 
poiyisoprene. 

Arnong useful ac^tic^-f^ymerizatfott 
ethylemcaSly unsaturated compounds (2) which 
form compatible mixtures with the aforesaid 85 
thermoplastic, dastomeric block copolymers 
are: 

t-bmyiacryiate 

N,N - cEemylarninoediyi aoytote 

l 4 4 - buranediol diacryiatc 90 

hexamethyiene glycol dfacrylate 

decamethyiene gfycoi diacryfete 

7JL - dimediyiol propane cHacrylate 

trfpropyicne glycol diacryiate 

trime^ylol propane trJaayiaie - 95 

2^~ dj(p - hydro^benyi) l propane 

dtacrylate 
22 - dip - hydraxyphenyf) - propane 

damethacryfooe 
polyoxyethyi - 2,2 - dl(p - hydroxyphenyiV 100 

propane dmietibacryiate 
polyo^pi^^ propane 

triac^kte (rmving a molecular weight 

1,4 - tottancdiol dimcthacrydate 105 
hexanietlxvlcne gLycot dimctfaacrylate 
2^4 - trimahyl- U - pentanediol 

dnnedbacrytee . . 

1- phenyl etliyierie- 1,2-dimelhacryiate 
to^ylofl propane tr^ 110 
dialiyl firmarate 
styrene 

1,4 - dnsopropenyl benzene 
U,5 - tttraopiopenyi benzene 
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tfyrene^lybutadiei^^ the poly- 

dicne Mock being 70 to 90% by wrigfe of 
the block copolymer. Other typical Mock ce- 
rwiymers useful in this iaveninbn axe poly- 
styrcn e^r^ybutadiene-^ and poty. 

styiene-fwlyi^^ block co- 

polymers which have been hydrogenated 
according to the teachings of Jones, U.S.P* 



n^^&^ y compound 115 

w preferably has a boilmg. point at normal 
pressure over 100°G 

The photosensitive composfiuxis of this 
^v^on esserrially do not scatter the mime 
™^on when m the form of thin fevers, m. 120 
0.0005 to 0250 inche* In-order to S «- 
c^naJry transparent mixture, Ee. a non- 
iignc-scalte^g rnixtnre, the thmiopJastic- • 
eOas^enc Mock copolymer component should 
be eocrrpatibfe with and preferably solnbfc hr» 125 
^ COTn P<»atf when used wiritih 

the mm ratio range of 99: 1 10 1: 1 wfaere- 
m the ratio is the weight of block copolymer 
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used to the weight of additicii-™iymm2abfc 
ethyienicaE/ unsaturated carrp 



By compatibility iar meant the ability of two 
or more consti tuents to remain dispersed with 
5 one mother' without causing appreciable 
scatceriag of actinic- rad&rjon. CtapatfMlfty 
is often limited: by the relative propoitions- 
of the constituents and kaDompatflb^Sty is 
evidenced by formation of haze in the phou> 
10 sensitive ccrrtposMon. Some- slight haze* of 
layer? coaread or exuiidod from such am* 
positions before or doting exposure can be 
tolerated in the preparation of prtocng reliefs 
therefrom but whm^tiS^fed)esiied,haze 
15 is preferably avoided; Hie amount of mono- 
mer, or art? other constituegty used is there- 
fore limited to those compatible^oriocntrstiDns 
below* that which produces undesued. tight 
scatter or haze. The- above compatible 
20 etlryknically unsaturated : compounds form 
highrmnleeular weight, mfr&ioir polymers 
readily by phptomfrfatrd- atc£d£t£osr pafymerizfc- 
tion hi the presenc e of an adcEtion polymeriza- 
tion initiator. Of course* the initiator absorbs 
25 sufficient radiant energy to frpriatfr polymeriza- 
tion Or rmgaKnlgfwg. 

Practically any fnfator of addition poly- 
merization which is capable of Mtiaring poly- 
mexzatKm under the influence of actinic 

30 radiation can be used- hi the piKJOosenfirtwe 
compositions of this imcadaa. Because trans- 
parencies transmit heat orfgiflffiring Lxscx corr- 
ventianal sources of actauc radiation and 
since the photosexisitive conposftioos may be 

35 usually prepared under carrdrtioos itsahing in 
derated temperature^ the pref er red bstiasars 
ate inactive thermalhrbdow 85 °C, and more 
preferably below 185°C. They should be d»r 
persxble in the ccmpos&tion to the extent 

40 necessary far initiating the desired polymeri- 
zation of crossHnta'ng under the influence of 
the amount of radiation absorbed in relatively 
short term exposures* The^mftiaturs are use- 
ful in amounts from: feOOl to 1(10% by 

45 weight, and preferably from <M>1}4 to 5% 
based on the weight of the photosensruve com- - 

pOSXtfOB. 

Suitable photopoiymerizarion initiators in- 
clude victual ctfatoBWfr e,£, diacetyi, berrzrl 1 , 

50 o-»pyricHl> acyloitrs, eg.,- benzoin? prraloin, **■ 
pyndom; acylom ethers, e&, benzoin methyl 
and ethyl ethers; alpha-hydrocarboQ^hstku- 
ted aromatic acyiofcttv cig., -- methyl bar- 
zom, a - t - butyl benzoin, aeyloin esters^ e*&, 

55 benzoin acetate, and a - silyt benzoin^ sdb- 
sotttccd and' unyutfftfeh TP^ l mrmones hftvftifl two 
intracyclic carbanyl groups attached to fntnc- 
cyclic carbon atoms hi a conjugated she mem- 
ber carbocychc ring there being -at lease one 

60 aromatic carbocycifc ring rosea to- the ring 
containing'' the carbanyl groups, eg., cilryf 
an t hrac p^^ nc^ bc nzandira Q nlnflPe y arid! benn 
zophenonc and 4>4^ - bfis()dmidLLiyIaoiHn>) 
benzophenone Titf natters cart be used 

65 separately or in conjunction with other co- 



irdtiatnrs, eg., ethyhnnJiraquinxHie with 4>4'- 
bis(dmiethylaWno)ben^henone and benzoin 
methyl ether wkh triphenyl phosphine Afeo 
useful in aspects of this mvemfcn axe ioinV 
tors and initiator systems disclosed in IL&P.'s 70 
3,479,185, 3,549,367, and 3,558,322 and: 
Belgian Patent 759,041. 

The photosensitive compositions may also 
con tain a s mal l amount of thermsi addmon 
polymerization inhibitor, eg., 0.001% to 75 
2.0% based on the weight of the photosensi- 
tive composition. Suitable inhibitors that can 
be used in addition to die preferred! 2JS ~ di- 
tert - butyl - 4 - metuylphenoi and p- 
methosyphenol include hydromnnone, and 80 
alkyi and aiyi - substituted hydioquinones, 
text - butyl - pyrocatechol, pycogaUo^ beta- 
napthol, 2,6 - di - tert - butyl - p - crescfl, 
pb fl^oyhfey lnej pyridine, rutxobenzene and 
drnitrobenzene Other useful inhibitors in- 85 
dude p - tduqutnone, chloranM and thiazme 
dyes, eg* Ttnanme Blue G (Q 52025), 
Methylene Blue B (CX 52015) and Tohridme 
Blue (d 52040). arch, coraposftions- can be 
phooopoiymerized or phuiociosslinked with- 90 
out removal of the fiambtor. 

The phbtoseastive elements of this inven- 
tion can be made by solvent casting or by ex- 
trading, calendering at pressing at an elevated 
temperauire of the phocosensttve composition 95 
into the form of -a layer on & suitable t^sifcifl 
wheel, belt or platen as a self supporting sheet. 
The layer or sheet may be lammsted to the 
surface- of a suitable' permanent support or, 
if necessary; it may be affixed by means of a 100 
suitable adhesive, or the sakmon may be 
coated direcdy auto a suitable support: The 
photosensitive dements may have antifcalation 
material beneath the photosensitive layer. For 
instance, the support may cunfafn: an ant^- 105 
halation m&terjal or have a layer or strauira 
of such material on its surface. The elements 
may be made in the various frtffnnrng <£es- 
crfced in U.S. Patents 2,760,863, ^791^04 
and 3,024,180. The r ^ojensijrre layer itself 110 
can serve ss- the Ughc absorptiou layer, ce., 
when dyes- or pigments are included fa the 
photosensitive composition or when die layer 
is sufficiently thfcki 

Suitable base or support materials mrittfe 115 
metals, eg., steel and ftl»niftnnu pistes^ sheets 
and foils, and films or plates composed of 
various film-forming synthetic resins or high 
polymers, such as the edJcEtica polymers end 
in particular vmy&iene chlorfcte copolymersf 120 
with viny$ chlorxde, vhiyl acetate, styrene, 
isobutyicne and acrytortitriSfe; vinyl djnride 
homopoiymen and copolymers with vinyl 
a cetate, styrene, tsobutyfaoe and aciylbnitrlle^ 
linear condensation' pofyrners such as poJy- 125 
esters, eg., pdyetbyieae tercpfahalate, poly- 
amMeBj e.g* polyhexamctirytoesebeca^ 
potyimidey, eg., films as disclosed in U.SJP. 
3,179,634 and polyester amides, eg., poly- 
hexameihylene-amp&midEe adrpate. Pilfers or 130 
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reinforcing agents can be present hi the syn- 
thetic neon or polymer bases such as the 
various fibers (synthetic, madfied, or natural), 
eg., crihifoac fibers, for instance, cottooC 

5 cellulose acetate, viscose rayon, paper; glass 
wool; nylon and polyethylene terephthadate. 
These reinforced bases may be used in 
laminated form. Various anchor foyers dfc. 
closed in U.S. 2,760,863 can be used to give 

ID. strong adherence between the support and the 
photosensitive layer or, in the case of a 
transparent support, pre-exposnre through 
™ support to actinic radiation may be useful 

15 3,03^913 are also effective. 

Printing reliefs can be made in accordance 
with this invention by exposing to actinic 
radiation selected porticos of a photosensitive 
layer of an demenr described above, for ex- 

Z{) aaapte, through an image-bearing dranspareney 
or stencil having areas essentially transparent 
to actinic radiation and of substant^yuni-. 
5™. opte*. fox**? and areas opaque to 
actinic radiation and of substantially imiform 

25 option* density until substantial ari!ditioii- 
porymemation or phatocroBsimkmg takes 
place, lc, the radiation-exposed pardons of 
the layer are converted to the insoluble state 

- A JP?? m significant poiymerizatim or cross- 

30 Imkmgt^g place the tH^^ 

or areas of the layer, and removing tmexposed 
portions of me layer by means of a solvent 
for me thermoplastic^flstnmeric Hock co- 
polymer Daring the admtion-poiymeriaaian 

titermoplas^cHdastomeric hfock copolymer/ 
etnyienically unsaturated compound composi- 
tion is converted to tie mscfomlc state, 

Af\ • ^dmess of the phoajsenshivc layer 

40 jsadu^functioa 

the relief image and this wrli depend oa the 

tJTJ^^h ^ ** are useful 
tor flexographic printing and thin hard rdiefs 

* y m *feful for planographic printing. In 
general, die thickness of the pojymerizable 
layer \wJl vary from a0OQ5 to 0^50 inches or 
mOTe and layers within this range of thickness 

50 J^JJ* ^ * c parity of the pdntmg 

The photosensitive layers may also, if de- 
area, memde ccmpatfote ptasticizers, other 
unsaturated comjpoui]i& and^ymera Such 
agents, preferabfy arperw solvents far the 

u mcrmc^astic-elastoraeric poiymer, may be 
jwtf to improve the me or extent of inW 
through** die photosensMve layer, 
to facilitate the removal of the raiexpased 
are^andtoaMttemarrufactnre 

60 Useful materials are hydrocarbon oik, £T 
naphthemc and paramnfc oik; polymers and 
rc*js, e g, pofystyrene, <*-methyf styrene- 
vmyi toluene copolymers, pentaerymritol 
ester of hyphenated rosm, p^yterpeneiesins, 

65 resms, polyethykne, pd^meS 



styrene, and polyacrytoes; and stearic add. 

The photosensitive layers can also contain 
mmiscMc_ polymeric or nc^pdymerie or-' 
game or inorganic filkcs or reinforcing agents 
which do not scatter actmic radffiitioii, e.g. 
polystyrene, die orgaiwpihiilic s3icas> ben- 
tamtes, silica, powdered glass, zinc stearate, 
anc. oxide having a particle size less than 
0.0001 inch and in amounts varymg with the 
desired properties of da photosensitive layer. 
The fillers preferably are essentially trans- 
parent Compositions may also contain dyes- 
(eg., indigo) for identification or aesthetic 
purposes, provided they do not strongly ab- 
sorb actinic radiation and do not kterfere 
with the addition polymerization reaction. 

Resistance of photosensitive dements of 
mis invention and printing reliefs made there- 
tram ta oxygen and ozone attack can be im- 
proved by incorporating m the photosensWve 
opposition a suitable amount of compatible 
wen known amioxicLmts and/or antfofisonards. 
^(mdants useful in this mventioa include; 
alkylated phenols, e. & , 2,6 - <S - tm - "butyl- 
4 - methyl phenol; alkylated bis - phencfc 
2>2 - methylene - bis - (4 - methyl - 6* 
tot - butyl phenol); W - trimethyl - 2Afi* 
tris(3,5 - <g- tert - butyl - 4 - hydroocylbenzyF) 
benzeae; 2 - (4 - hydroxy - 3 J^SHS 
*uhno) - 4,6 - bis - (a - octyithio) - 13 J- 
tnaaaej polymerized trfmethyi cBhydro- 
zuic dSbutyl ditMocarbamatc and 
^opiaaate. Antiozoaaats useful 
mvenfion include: micro crystallHie 

7&J^J^™> ffaayi thiourea;. 
i 3 W - OMramethyl - 2 - ttenrreaj; Antiozo- 
nant AFD, a product of Nafton Co.; nor- 
TOmenes, eg m - 5 - norixxrnene - 2 - metfiyf 
* - 5 € - ««tonene - 2 - methyl 
m fS5 * - 5- iwrfxraenc - 2 ~ merhyi 
5 1 5«halaie ; Ozone Protector 80, a product - 
rf^oW Chemical G>. 5 N 
napamylamme; unsaturated vegetable ofis* 
eg. rapeseed oil, linseed cfl, eafBower ofl- 
powers and. resins, tg. ethylene vinyl 
acetate copolymer reszn, cWcdnatcd pedy^. 
eayJene, cMorosdfonated pdyedrytenk 
^nattd polyethylene, dflSroB^S 
polyedrylene, d^Tarrnated ethylene math 
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acrylic ectt copolymer, poiyurahancsL poiv- 
pcr^enes, pc^r^cyene, furfural derived 
rams, ethyfene. propiyiene chece rubber, d^ 
filhylene glycol ester of rosm, and « - memyi 
«yiene - vmyi tofciene copoiymer. Ozone xe- 
sastance of the panting rchef produced can: 
aisa be improved by annealing it at elevated 
temperatures prior to use. 

The phomsenat^ are, in 

general, soBck They are also, freqnendy, die- 

Z ^ somewhat 
ixckym the surface. This latter property is 
<tf advantage in that compositions adhere of 
tncmsdves to a support being used and do 
notusuafly require the application of art ad^ 
flesrve to retain them on the support, boch 
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aiming pkmrtzposisz and dSs^dopncat 
steps ana during subsequent use of the ia- 
solubilised material as a printing plate. The 
dements of the mvention may be pitmdad) 

5 with a transparent flexible cover sheet such as 
a thin film of polystyrene, polyethylene, poly- 
propylene, polyethylene terenfodialate or other 
strippable material on the side of (he photo- 
sensitive layer remote from the support to 

10 prevent contamination of or damage to the 
photosensitive layer during storage or mani- 
pulation. The dements may also be provided 
with a thin, hard, flexible, sahent-^oluble 
layer, such as a flexible, polymeric film or 

15 layer, eg. of a polyamide or a copolymer of 
ethylene and vinyl acetate, or the known type 
of moldrrelease agents eg. certain: commer- 
cially available sfltones, which is Interposed 
between the cover sheet, when present, audi 

20 the upper surface of the photosensitive layer 
when it is desired to protect for reuse an 
iraagD-bearing negative or transparency super- 
posed thereon or to improve contact or align- 
ment with the photosensitive surface. If de- 

25 sired, the photosensitive element can also 
have on the reverse surface of the Support 
ft pressure-sensitive adhesive layer provided 
with a p rotect iv e strippable layer. Upon re- 
moval of the tetter the dement can be pro- 

30 oessed onto or otherwise adhered to a per- 
manent support, eg. a printing block or metal 
plate. 

The photosensitive compositions of this in- 
vention can be prepared in many ways by 

35 mixing the three essential constituents 
specified above, i.e* (A) the thermoplastic- 
elastameric block copolymer compounds (B) 
the compatible addium-podymerizable^ ethy- 
lemcaQy unsaturated compound containing at 

40 least one terminal e&ylenrc groups and (C) 
an adn^tion-pulymcriz&ition initiator activate 
able by actinic radiation. For example, flow- 
able or extrudable compositions can be made 
by mixing them and other desired adjuvants hi 

45 any order and, if desired, with the aid of a 
.solvent, e.g. chlorinated! hvdrocarbons, eg. 
cMoroform, * carbon tetrachloride, trxchlor- 
ethykne and chlorotoluene; ketones, eg., 
methyl ethyl ketone, diethyl ketone and 

50 methyl isobutyi ketone; aromatic hydrocar- 
bons, eg benzene, toluene and xylene; and 
tetrahydrofuran. The above solvents can con- 
tain as riihwnts smaH amounts of acetone, 
lower molecular weight alcohols, eg methyl, 

55 ethyl, propyl i aliphatic hydrocarbons such as 
petroleum ether and solvent naphtha; and 
e st e r s, eg. methyl, * ethyl and! butyl acetate. 
The solvent can be removed later by heating 
the admixture or extruded layer. 

60 Conventional mffling, mixing, and solution 
techniques can be used in malting foe com- 
positions, the particular technique varying with 
the differences in properties of die respective 
components. The homogeneous, essentially 

65 non-light scattering compositions are formed 



ihn> sheets In any desired' manner. For ex- 
ample, 8o3 vent-casting, hot pressing, calender- 
ing, or extrusion are suftmble methods for pre- 
paring layers of the desired thickness. 

Actinic radiation from any source and of 70 
any type can be used in the photopolymerisa- 
tibn process. The radiation may emanate from 
point sources or be in the form of parallel 
rays or divergent beams. By using a broad 
radiation source, relatively close to the image- 75 
bearing transparency, the radiation passing 
through the clear areas of the transparency 
enters as divergent beams and! thus irradiates 
a continually diverging area " m the pfroto- 
pdymerizaHc layer underneath the clear par- 80 
tions of the transparency, resulting m a poly- 
meric relief having its greatest width at the 
bottom of the photopoiymerized layer, i£j 
a frustum, the top surface of the relief being 
the dimensions' of the dear area Inasmuch 85 
as the adc^on-pc4ymerization initiators 
activatable by actinic mEation. generally ex- 
hibit their maximum sensitivity in the ultra- 
violet range, the radiation source should 
furnish an effective amount of this radiation* 90 
Such sources include carbon arcs, mercury- 
vapor lamps, fluorescent lamps with special 
uh»vic4et-H^-eminmg phosphors, argon 
glow temps, and photographic flood lamps. 
Of these, the mercury-vapor lamps, particu- 95 
lariy the sun-lamp or "black lights type, and 
the fluorescent sun lamps, are most suitable 

When highly reflective supports are used, 
oblique rays passing through dear areas m 
the image-bearing transparency wiK strike the 100 
surface of. the base at an angle other than 
90° and after reflection wSI cause polymeriza- 
tion in the non-image areas. This disadvantage 
can be overcome when the photosensitive 
layer is on a radiation-reflective support by 105 
an intervening stratum sufficiently absorptive 
of actinic radiation so that less man 35% of 
the incident radiation is reflected. The layer 
absorptive of reflected radiation or non- 
radiation scattering layer, or anrihalation 110 
layer, can be made by dispersing a finely- 
divided dye or pigment which substantially 
absorbs actinic radiation in a solution or 
aqueous dispersion of a resm or polymer which 
is adherent to both tbe support and the photo- 115 
insdubmzed image and coating it on the 
support to form an anchor layer which is 
dried. Suitable antihalatkm pigments include 
carbon black, manganese dioadde, dyes; eg, 
Add Bine Black (CI 20470) and AcM 120 
Magenta O (CI 42685} A dyed metal plate 
is also useful 

The antihalatian layer intermediate be- 
tween the photosensitive layer and the rein- 
forcing support when used must have ado- 125 
quate adhesion to the reinforcing support and 
the photosensitive layer -and not react with 
the radiation-absorptive material. Suitable 
polymeric or resin carriers for the radiani on- 
absorptive dyes or pigments which can be 130 
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used include polymers «f varpl oampocnds, 
& S> polyvinyl chloride . ham^c^ymers, and 
<**Qlymfxs, ysayl chloride with vinyl 
acetate, diethyl famarate jot ethyl acrylate. 
Copolymm of aeryiie and inetfcacrjdfc-acM 
fiwty also be used. 
The solvent Hqirid used for washmg or 
developing" the plate made from thepW 
sensitive composhkaa of thfeiimwiSQafihoadd 
teve good .solvent action 1 qo the thermoplastic 
^asiwneric block tsm^m^fi^a^ maaa^ 
xner exposition- and IMe actuat on the on- 
solubitaed ahage or upon the support 
matenal, anrihaJatioa layer, , or .anchor kyer 
m the period required to remove the non- 
P^cmcsd or im-crosslinked portion* 
Mahyl ethyl ketone, benzene, tbkxsic, xylene, 
<a*on tettffiifeEsde, trich!I»rtta^ tri? 
cfctaroethyl^ tetrsdOoro- 
ethylene as wdff as those compounds or mk- 
fcaesJisced in the Examples .arc partfcdariy 
narful solvent Best results arc sometimes ob- 
tained _when the solvent is warm, e &J 
30-50?C. or when the solvent S ^ 
wirh a noo-arfmit, e^, trfc&ksto- 
rayiene with ethancfc Jr«»«s»ra^ such 
n^sdvents reduces staelfcg of the mstfu* 
bihzed image. 

to the devefepment step where the it&f 
m fanned,, the solvent may be applied in any 
coovement. maimer, as by pouring, wamaaaj 
spraying, <xr ttJter app^dott ^rosh^ ^ 
m the rernoval of the unpolymerized or u* 
crorehnked partioo of the compose^ 

The printing reEefc made in acexwdaace 
with this inveotina can be . used in ail cfesses 
of prating bat are most apptlicabie to those 
cbsses of jawing v^e^ a idMm Terence 
<* height between priming and non-printing 
areas [fe requaed and partuortariy to the flexo- 
graphic printing dass wherein a restEentttcnit 
area aj retired, e.g^ for printing oa-defarm- 
^.printing surfaces. These classes include 
Aose .whereaa the ink is -carried, by the rased 
pomon of the the relief .such as in dry-offset 
printing .^ntoaty letterpress pnaitihg, the 
^er re^nrag greater height differences be- 
tween panting and nonprinting areas, and 
■These wherein the M is earned by the p> 
cessedi portbns of. the icfief such as in hitaMb 
J^atrng, eg., line and inverted halftone. The 
pl^ are ato u seful far nuiticolor printing. 

The photosensitive txanposftaoos of this h> 
ve^are ato useM hi Ihe. preparation of 

or as stencils. The compositions can be coated 
mtoprmsmg cyftidets, tg., plastic or metal 
cyhnder^ or attached theraxi as pfeausensT- 
ttve eJastomerfc Iavers. 

The phntasxartfoe oomposhioas are suit- 
able far ctiier -purposes, in addituxr to the 
pnmmg uses described abtfve, in which 
readfly ^ msotohflized, soi», addition pciy- 
meazabk compositions are useful agHfor 
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making omampttt a l plaques or for producing 
omampntTd: effects; far making patterns far 
antoaattc engraving machines,; foundry molds, 
ca^jnd scraping dyes; for namcsmmps; 
ioc relief maps;, far gaskets; as rapid cure coat- 
ings,tg.,cfli£lm:base, on rodier^ ©side tanks; 
*ajhe preparation of printed chcufe; foe 
Affixmg phiKgpboirs to surfaces to provide color 
-*dmsioa scaeens; and in the preparation of 
other plastic or ekstameric articles. 
^T^invpticm vsffl he farther illustrated by 
• the foOawmg exampte. 

EXAMPLE I 
A phmosen^tive, thermoplastic elasn> 
■ menc- sohd.sheec was twepated by the fcilw- 80 
^procedure: a soferioa of 0L0467 g 2- 
«a^&aoiihione and a0924 gp-methoxy- 
phenol m a small amount of tetzahydrofaran 
was added y 433 g txtae%idp«^ 

texane solutro (140 ml) of 3a 16 g poty- 
«tpwae - po^butadfcne - poiystyrcal bfcck 
o^Iymer W-76,000) and OMgl^ 
2? " 1 P", btIt ^ - 4 - -aiediylphenoi and was 

far two hoots. {The polybutadiene block 
'having a glass tmna^on temperature about 
SffSS <**P^J9% by weight of the 

^ of 4000 cps (meaaired as & 25% by 95 
w?ght toluene solution with, a BrookfieM 
-Viscometer Model LVF uaag spfcdfe 
tt«nber3 at 6 rpm with seafe. factor of 200V, 
a speafic gravity of <X95 and 800% daxu>C 

((jbtamed far films cast ton 25% by 100 
w^^tofcene sduric^, the polystyrene 
- weeks have ^^a^ tratisMon taimeracuas of 
W*x*nmAy £00?G) The restteig homo. 
^«t» solution was degassed in an oven, at 
JD^C-iar several hours untft a pomis rubber 105 
foam remainecL Tim sdrd was further de- 
gassed unto- vacuum at 60?O overnight and 
then molded into a G.030 ixch thick <iear 
layer ;betTOn gyo shestx of a002 mdu un- 

^ te^hihalate film hi a pkni>^at 
JPq«smg.a©3 inch spaced by KhJ 
I^J^ piwime for sevewd minutes. After 
-off the polyester cever sheet half 
to layer was exposed far 40 minute to actinic 115 
fiKhatmn faxm a bank of four paraad 15W 

Bt») (bmp^^avters IJ fDdjeT^art).^ a 
aj^ce of 3 inches When subsequently im- 
mersed Hit tejrahydrqfarac ^mM^ ex- m 
posed :hatf.*f die kyer fa 

^^r^ll! ieXp( ^ dfesolved in 

tetrahydrofaran withm & few mfizuteK 

EXAMPLE IL * 
A O064 inch duck photosenskrve eJastn- 125 
me^shettv^prepWasniEx 
fw^e of suft^ spacers on ^Saxptcss. 
After removing the polyester cover dieet the 
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photosensitive sheet was conditioned under 
nkrogen gas for two days find was thm imago- 
wise exposed for 20 mku through an image 
bearing transparency to .actinic radiation as 

5 described in Example L The sheet was then 
washed in tetrahydrofiiran lor 2*25 manxtes 
producing a deep relief image which was sub- 
sequently dried, ooroBrtflnm widi n&ro^en 
gas and post-exposed to actinic ladfeocn 

10 using a radiation source as described in Ex- 
ample I for 2.5 hours. The relief resembled 
a molded vulcanized rubber relief. 

EXAMPLE III, 
A solution of 30.01 g polystyrene - pciy- 

15 butadiene - polystyrene block copolymer of 
Example I, 4.02 g 1,4 - butancdiol diacrylate, 
0.0448 g 2 - ethylandsaqukume, 0.06 g 2,6- 
di - terL - butyl - 4 * metiyiptenal and 0.087 
g p - methoxyphenol in 40 ml cydohcxane 

20 was prepared as in Example I and then sol- 
vent was removed by heating the solution to 
70° under vacuum. After drying the same at 
60°C under vacuum overnight it was motfded 
between two sheets of 0.002 inch, Haxiafly 

25 oriented) heat set, polyethylene terephtbakm 
film at 110°G and 16 pa for 15 inmates in 
a platen press using suitable spacers to give 
a 0.064 inch thick sheet After removing the 
polyester cover sheet the sample was conri*- 

30 tioned in nitrogen gas 4 hours, image-wise 
exposed for 16 mm, through an image bear- 
ing transparency to actinic radiation as m 
Example II and subsequently washed in tetra- 
hydrofuran for 1 mimrtn The resulting elasto- 

35 merie deep relief plate was further conditioned 
in nitrogen gas far two days and then post- 
exposed to actinic radiation as hz Example 
n. When the surface of this etastnmueric relief 
inked with an alcohol based mk was pressed 

40 to a paper sheet at printed image resulted 
which faithfully reproduced a negative of the 
original image transparency, 

EXAMPLE IV. 
A photosensitive, thermoplastic, dastameric 

45 solid sheet was prepared ton 1563 £ poly- 
styrene - pojyisoprene - polystyrene block co- 
polymer (WW^ 100,000), 23.4 g trimethyfoit- 
propane trimethacryiate, 0.216 g 2 - ethylan- 
tbraquinone, 0.12 g p - methaxypfaenoi, and 

50 0.313 g 2.6 ~ di - tert - butyl - 4 - methyi- 
phenoi using procedures as in Example m. 
(The podyisoprene block has a glass IrantiCioni 
temperature about minus 72°C and com- 
prises 85% by weight of the block copctiymet 

55 which has a solution v feco wty of 1600 
(measured as in Example B; a specific 
gravity of 0.93; a hardness of' 37 as deter- 
mined with a Shore T^pe A 0utotneterv (a 
product of the Shore Instrument and Mfg. 

60 Co., Inc.) and hereinafter expressed as "Shore 
A hardness of 9 ; and 1300% dong a ttaa (for 
film cast from 25% by weight toluene solu- 
tion),) One of the poly ester cover films was 



stiipped ofF and the sample conditioned far 
one day in nitrogen gas, Itwas image-wise ex- 65 
posed for 25 minutes through image bear- 
ing transparency placed in contact with the 
photosensitive surface using the radiation 
source described in Example L The exposed) 
surface was spray washed with methyl cnloro- 70 
form for 4.5 minaaes. The sheet with the 
relief was then post-exposed through the poly- 
ester base for 50 minutes to the same radiation 
source producing a highly resilient relief firmly 
adhered to the polyester support 75 

EXAMPLE V. 
A phctfosenshive^dwrmoplastic, elastomeric 
sheet was prepared by dissolving 3 J g ben- 
zoin methyl ether in 35 g hexamethyiene 
glycol diacryiate, The sedation . was added to 80 
659.9 .g polystyrene - poiyfeoprene - poly- 
styrene block copolymer (described m Ex- 
ample IV) and 1.6 g 2,6 - <E - tm - buiyfc- 

4 - methylphenol hi a 1 .gafloa -bottle and the 
components were mixed - by manual shaking. 85 
Five batches of the mixture were fed con- 
tinuously into a 20 X 1 mch single screw 
extruder (KflEon, model #K100). The mix 
was extruded at 170°C and 42 rpm for about 

5 minutes (<~3.0 kg per hour) and came out 90 
through a 4 X 0.03O inch sheeting die and 
was quenched on a water chftfed? casting wheel 

id form 4 X 0.04O inch sheet About 80 g of 
this sheet was hot pressed between two 8 
X 8 inch sheets of O.002 inch, uncoated, b*- 95 
axMy oriented and heat set polyethylene 
terephthalafle film into a 0110 inch plate with 
a Pasadena Hydraulic Inc. press at 100°C 
and 20,000 lb. pressure using two 0.110 inch 
spacers. Hie top polyester sheet was sub- 100 
sequentiy removed and the plate was lamina- 
ted with a 0.00075 inch polyethylene film 
using a rubber squee-gee. The plate's poly- 
ethylene side was covered with an image bear- 
ing transparency and placed in a vacuum 105 
frame. The plate was then image-wise exposed 
far 5 minutes under vacuum with a bank of 
four parallel 40 watt ultraviolet fluorescent 
lamps CSyivania", FR48T12 - BL - VHO- 
180 Blacklite ~ "Sylvania" is a Registered 110 
Trade Mark) in conventional lamp bolder at 
a 4 laches distance. Lamp centers were 2 
inches apart and two cooling fans were used 
to reduce hear buDd up. After exposure, the 
polyethylene sheet was removed and the sur- 115 
face of the ria*nfnerfc plate was washed with 
a pfoah brush wet with 3:1 merhykhforoform 
and ethanol solvent mixture pro ducing a re lief 
image on the plate. The pfctt was dipped m 
a 2% solution of 2,6 - di - tnt - butyl -4-120 
methylphenol in 3:1 mcthylchloroform and 
ethane! solvent mixture. The wet plane was 
post-exposed in air far 10 mfaimts using die 
same radiation source described above. The 
piafle had a Shore A hardness of 45. The 125 
polyester backing sheet was stripped off and 
the plate was mounted on a 15 mch drcum- 
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%4<dinc%W ) 3-peittaiijedioI dimctbacrylate 
11.8 decamcthyioiBgJycddkCT^ate 
36.7 diallylfnmarate 
36 - 7 lAS-^oprqpettylbeaozenc 

dimcthacrylate 
5^6 Ddv-oxv^^p^d^^ pn)pjme 



8 5.0 t-butylacrylate 

NjN-diethyfaminoetfayl actylate 

l a 4-bmanediol dimrthacryktc 

l^mylethyleiie-I^diinethacrylate 
styrene 

1,4-diisopropenyl benzene 
2,2-digyjiydtt)xypheayl)-propane diacryfate 



» 5.0 
10 3.8 

" 15.0 

12 15.0 

!3 15.0 

1* 10.0 
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inch wide)fitod w-Sl 200 line ST"* ^ ^P 1 ** was then posi^rpo^ » 

5 "Anila^ ; (lSte^d Trade S ^LT* radiation source for 30 inmuS^The 

"Polyprint ^WRei^W^S X S^L^ 6 ^ * 0027 

a product of Del Val, Iuc,^lS S <S 2££J5 ™ resembled moi<| vulcanized 40 

was 0.00125 inch eHrndted tXmvfaJ mS S?^^" ,5^ cemmted tD a wood block 

of wear. The print quatity from this elate few P^^ed, nnag^wise exposed and 

least equivalent to^fXa^K^fc EST^^^ 5 ™ except that 1.1 g 

15 conventionally from natural robber ^wffl^S!^" P^** 0 *"** - pdy- 

EXAMPl£vr " ' ?S^ e N (MW-82,000, 30% £ly- 

A photosensitive, tbennonkst/^ " m ^f st y«ne) was used instead of poly- 

S oM sheet was prepS£ It SdT^ - - pcj/T 

20 methylstvrene block copolymer ftiw! Ikw^ mdhas • and be used as a 

n5,«K),25%pdy.„.S&nc C S: ^ber stamp ]» Pg« or o&er stock, 

a glass transition temperature of 175°C>. 023 Ffmrt ,^ JE™? 1 ^^? 1 ' 55 

g hexamethylene gly^Ta^late. (116^ wi^^J^? 1 *^ daawerte sheets 

oe naphthenic 4 0.015 g 2,6 -^^r .^J ^J^S* ^ ^ywj^pdy^oprcne- 

25 4 - methyl - phenol, ttOOll K benSL nS E&S? 6 b ^ (Jdescribcd & Er- 

of the polyester cover sheete waTrmoved and a n bntyt " 4 ." ^W^benoit, 60 

the photosensitive sheet was lantiolSed^** nX?* ^2*- ather <"* rf ** «"«> P°iy- 

„ 0.00075 inch poiyS^fn^sf S^L*" 1 , mawtiors activamble by aS 

30 was exposed C^a^^bSelX mT^J ^^^wS 

sbeet) k a vacuum frame for 25^mWS «t^2Li one of tte ethyfcnically no- 65 

actinic radiation (described " E^m?n SfeS f°*l»unds Ksttd fa fo^wing 

The polyethykae film was srtppeWand amatmt d ^S^: 
Sheet Grams Used Ethylenically Unsaturated Componnd 
1 36.7 hexamedrylene glycol dimethacrylate 
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The grams of the other component* used in each sheet ere tabulated is the following 
table: 
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OiO 


ci\J 


Jrl—JL 


Pl-7 


i 
i 


100 5 




0 

v.v 


0 






05 


06 


Q 


a 






0 59 




4 


199J 


05 


06 


o 


5 


199.5 


05 


06 


0 


6 


29.92 


aos 


0,06 


0 


7 


49.27 


0.13 


014 


0 


8 


44.89 


an 


009 


0 


9 


44,89 


an 


0.09 


0 


10 


59.75 


0i25 


012 


0 


11 


84.79 


021 


0 


OJ 


12 


84.79 


021 


0 


03 


13 


84.79 


021 


0 


03 


14 


188.15 


05 


0 


08 



Sheets 6 through 10 were prepared as in 
Example IV and the other sheets were pre- 
pared as in Example XVH using the radia- 
tion source of Example I each of the sheets 
was image-wise exposed for about 45 minutes 
to actinic radiation and. then spray-washed 
for 4 minutes with ar 7: 3 solvent mixture of 
methyl ethyl ketone and methylchloroform. 
•Each resulting dastomcric printing relief re- 
sembled conventional natural rubber fiexo- 
graphic priming plates in their durability and 
the quality of the printed stock 



EXAMPLE IX. 
Seven thermoplastic dastomeric sheets were 
prepared from polystyrenje^TOlyisoprene- 
poiystyrene Hock copolymer, (described, m 
Example IV and designated SIS); ^ anti- 
oxidant, 2fi - <K - tot - butyl - 4 - methyl- 
phenol, designated AO; either one of the two 
ethylenically unsaturated compounds, texa- 
methylenegjycol diacry&rte, designated HD, 
and trimeihylolpropane . trlmethacrytae, 
designated TT; and one of the r^ymeriza*. 
tion initiators listed in the Mowing table. 
Also induded in the able are the number of 
grams of each component used in the sheets. 
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Sheet 


Initiator 


SIS 


AO 


HD 


TT 


1 


0.70 gbenzophenone 
0.01 g4 J 4'-b3s(dimedrylaimno)- 
bcflzophcPOPc 


50.01 


0.13 


9.5 


0 


2 


0. 5 g benzoin methyl ether ' 
0.5gtrimediylphosphine 


93.17 


0.23 


5.0 


0 


3 


0 . 5 g ot-tert-bntyl benzoin, 


94.26 


0.24 


5.0 


0 


4 


0 .92 g 2-tert-botyl antbraqniiinne 


299.25 


0.75 


0 


\ 55.02 


5 


1. 20 g benzoin 


105.14 


0.26 


6.0 


' 0 


6 


0:5 g benzoin acetate 


94.26 


0.24 


5.0 


0 


7 


0.8gbenzil 


112.92 


0.28 


6.0 


. 0 
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The first sheet was prepared as Jo Example 
IV and the others as in Example XVII. As 
in Example IV each of the seven sheets was 
image-wise exposed id actinic radiation, pro- 
cessed to produce a relief image. Each re- 
sulting dastomeric printing relief produced 
image quality comparable to that of conven- 
tionally molded natural rubber plates and for 
sheet "3" the print quality was superior to the 



others and required less exposure to insoiu- 
bilizc the exposed t 



EXAMPLE X. 
A polystyrene - polybutadxene - polystyrene 
block copolymer (MW 100,000, wherein the 
polybutacfiene Mode, of which about 40% by 
weight is formed by 1,2 addMon-pdymcriza- 
tion and about 60% by 1,4 additioa-rxrfymeri- 
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zafion, comprises 75% by weight of the block 
copolymer) was hydrogenated as taueht in 
Jones U.SJ>. 3,431,323. The pdybutodiene 
btodc was marc than 95% hjdkpgenated 
Polystyrene btefe, were & than 
10/, bydrogenatext. 80 g of the hydrogenated 
block copolymer, 8.0 g hezan«*feyien?giw 
diacrylatc, 02 g 2 - ethyhmtfaaqufaone, 0.8 
g 2»6 - c3j - tert - butyl - 4 - memyjptejol,' 
and 04 g p - methoxyphoaot were roi^uuied 
for 20 minutes at 155 °C and then pressed, 
into, a plate at 140-150*0 as in Eratnpte 
V, into a 0.110 inch thick sheet except that 
one of the cover sheets used was a 0004 inch 
asm coated pdytffcykue teephfaalate fihn 
tombed m Example IV of AHes, u.SJP. 
A77Vj684. The plate was image-wise exposed 
for 20 minutes as in Hxample V. TheTun- 
«ateJ polyethylene terepbthalate oaver fihn 
!SLl5 a L smpped *e plate was do- 

waopod. by spay washing with toluene for 
L5 inmutes producing a relief image. The dc- 
velcped plate was dried aMthenpVexpoS 
teactmic radiation described fa BxampkV 
a»ugh the nam coated support far 30 
mfautes producing a, supported dastnmeric 
relief image useful far nomographic printine 
and with greater resistance to axSativeaiS 

pnntmg {Mates. 
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fijm^faExampbV. A second pWatsnrW" 
ttennoplastic, eiastomeric sheet was nrewred 

goratei block copolymer described fa Ex- 
raptegwas subsdmted for the abtwe par- 
hydrogenated block copolymer. Afer 
oneof the polymer cover sheets was replaced 
with a polyethylene film each samptewas 
nnagevwEfc exposed far 30 mmunxasm Ex- 
ample V. The polyethylene film was stripped 
mW ^ saa ¥ e ^ spray washalwMi 
»b*ne for 2 minutes producing an efasco- 
menc relief wham upon drying and sub- 
sequent post-exposure to die same radiati on 
as above far 10 minutes was used as a print- 
ing phae far printing on polyethylene stock. 
TJeraastance rfbotb prmtingptaes to ozone 
*£* was substantially better than similar 
pBntmg plates produced oonventionaHy faan 
natural robber. 



EXAMPLE Xm. 
Hw*osensWve, thermoplastic; elasasneric 

S^-J^f, . polystyrene - poiy&Sprene- 
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etf - di . -tm. butyl- ItXhySn^ 

ymyftrfuenc copolymer (melt vfeaxsftv at 
MO-C fe about lo'pe&esi and $?mfa£ 
"ysaffine^wax were mixed as fa EximpfefV 
and the .wnaat fed- through a melt eaJudir. 
ine material was extruded at ahonr 

«« 6 inch w^dfaThe SSfa^wS 
quenched facold water far aJowslSS^ 
ttros snteequottly prc-heated to 85°C and 
tt^okndered at about H0°G betweei two 
Prfywter sheets in a four rati laboratory 

byer 0.11 mch thick, One of the polvester 

ariatt^, set pojyethyleuc teiep&Sate' 
otiber aheet was 0.004 inch, biaS 
«aaed, heat relaxed, poIyethySe tereph- 
A^coMedwidt a thhVr^^tin^fa 
^ample X. The 0.0Q2 facfa polyester cover 
Jf^Kpla^d with a O.00O5falS 
Polypropyleae film and the sample waaW 
f®*** 20-nnnateaaa fa ExampfcVtiroSi 

L*K *[ah the Polypropyleuc cover film 
«aove4 the sample's efesmmerfc surface 
was wffihed TOth afcusb wet with a 3 : 1 mix- 
of tnchtaoethyfene and ethancl Tfc 
jample was then dried, jJosNexpowd Tto the 
^ actinic radiation as abo^fTlo mW 
and the retnafaing polyester support £S 
away. The resulting _ dastom^c gaska™ 
0105 inches thick with a Shore A^ r 
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. . EXAMPLE XI. 
AiAocosensmvei thermopkaic edaanmcric 
^ was prepared „ fa Example X exetpt 

Ptetely hydrogenat^ removmgboth the buta- 
dieae as well as me styrene unsaturation. A 
second ^ photosensitive thennopfastic efasto- 
m^she^wasstoaaiiy prepared with 110 g 

R ^•^,i^ genated ^ copolynxer, 
8 g ttimeihyJalpropane trimethacryla^; 02 g 
2 ■ ethylanthtaqmnone, 1.1 g 2,6 - di - tert- 
- 4 - metby^lieiiol, and 0.40 c p- 
methoxyphaioi An daatomeric relief phte 
tody adhered to the coated jwlyethyW 
terephthalate support was produced from nth 
of the two photosensitive sheets when image- 
wise exposed and processed as m Example X 

plates could be used longer for flexognmSc 
pnntmg before ozone and oxidatiTCaSO 
Ae plates interfered with print qnaliqT^ 

EXAMPLE XH. 

JSL l^f ^ C ? ar ? aIIy bydrogenaced block 
ajpalymer described fa Hssmpfa y 12 e 

S^ A ^ a» g benzoin 
r^^rt a8 8 2^-di-teS-butyi- 
1 - metnylpnenoi were roffl-mflled at 155°C 
rata homogeneously nuxed. The mixture was 
«wn hot pressed into a alio inch sheet be- 
ra«en two 0.002 inch, uncoated, bfatialhr 
onemed, heat set poiyethykne tereptehalate 



90 



95 



100 



105 



110 



115 



120 



, . ~ rl~, ^r* vuu 8 anore A na 
or stretched without permanent defon^aooa 



125 
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A second complicated gasket was afr nifa riy 
produced from a transparency bearing the 
negative image of an irregular honeycomb. 

EXAMPLE XIV. 
5 A photosensitive dement usef mL in pre- 
paring deep relief letterpress printing plates 
was prepared as f ollows : 

A pruned support, using tin-plattx! sted 16 
inches wide and (X0O63 incto thick was pre-v 
10 pared as describad in Example m of Ger- 
man Patent 1,959,716. 
An adhesive composition was ensnposed of 
100 grams of a solution of 18% sodMs 
a mixed solvent consisting of dfoxane, 
15 toluene aDd cydohexanone (30/46/2), the 
solids consisting of a copalyester prepared 
from a reaction mixture of an excess of ethy- 
lene glycol ami dimethyl terephthajaice, di- 
methyl isophthalatej dimethyl sebacate and 
20 dimethyl adipate in a molar ratio of the latter 
four reactanta of 4:4:1:1 respecrivdy, (B) 
333 grams of the poryisocyanate solution des- 
cribed in Example I of German Patent 
1,959,716, and (Q 11,25 grams of a solution 
25 of 20% solids in a mixed solvent consisting 
of methyl ethyl ketone and dxoxane (1/1), the 
solids consisting of the epoxy resin described 
in Example I of German Patent 1,959,716, 
This adhesive exposition was coated on 
30 the primed, tuvpktsa scad support forming 
an adhesive composition layer about 0.0015 
inch thick. The adhesive composition was 
dried and cured by heating for 1 minute at 
230°Q resulting in an adhesive layer about 
35 0.0003 inch thick 

A barrier solution was composed of (A) 
100 grams of a solution of 20% solids In a 
mixed solvent consisting of methyl ethyl 
ketone and methyl cdlosotve (7/3), th$ solids 
40 consisting of a photupolynKTizable composi- 
tion prepared in a manner similar to (that das- 
dosed in Example I of U.S. Patent 3,012,952 
and (B) L60 grams of benzoyl peroxide (ther- 
mal minaror). 
45 The barrier composition was coated on the 
adhesive coated support forming a barrier 
(imposition layer about 0.005 inch thick. The 
barrier composition was dried and cured by 
heating for 1 minute at 230°C, resulting in 
50 a partly gxriymerized barrier layer about 0.001 
inch thick. 

A photosensitive tfaentyop&stfc dastomeric 
layer was prepared as m Efcampie HI from 
the following components: 61.69 g pofly- 
55 styrene - polybutatisecc - polystyrene block 



copolymer (Example I\ 16,0 g 1,4- buranealoi 
diacrylate, 020 g"2 - cu^ylanthraqinnrjiie, 025 
g p-methoxyphenol and 0.15 g 2,6 - di- 
tert - butyl - 4 ~ methyiphmoi This layer 
was laminated to the coated, tm-pfated) sted 60 
support described above by heat pressing at 
230°C between the support and an uncoatrd 
polyester cover sheet for 25 nunntes using 
0.03 inch spacers. After the polyester cover 
sheet was removed the photosensitive sheet was 65 
image-wise exposed as in Example II 
for 25 minutes and then was spray 
washed with tetiahytlrofuran for 4—5 
minutes. The resulting relief was .028 inches 
deep and, after post-exposure, as in Example 70 
II had a Shore D hardness of 43. The relief 
image was resilient, elastic and free from 
brrtdeness and the letterpress printing plate 
couM be bent through an angle of 180° witch- 
out the relief cracking. The plate was placed 75 
on a printing cylinder 4. inches in diameter, 
inked and used for printing. Satisfactory 
printed reproductions of the negative of the 
image transparency were obtained 

EXAMPLE XV. 80 
A photosensitive, tnennoplasric dastomeric 
sample was prepared from the following com- 
ponents using the procedures in Example III : 
50. g polystyrene - pedyboprene - polystyrene 
block copolymer, (described b Example IVV 85 
2.8 g r^ly^xypropyi trimetftyloipron&ne trj- 
acryiate (MW 462), and 021 g benzom methyl 
ether. The sample was pressed into & 0.040 
inch sheet as in Example III except that one 
polyester cover sheet was replaced wirhi an 90 
uncoated 0.002 inch pdyimide film prepared 
as in Example 19 of U.S.P. 3,179,634. The 
polyester cover sheet was removed and Che 
sample was image-wise exposal as in Example 
IV for 15 minutes in a reduced pressure of 95 
nitrogen gas. The sheet was then spray-washed 
3 .5 minutes with a 7:3 solvent mixture of 
ethyiacetate and memylchlozoform; The 
dastomeric relief when used as m Example 
OI faithfully reproduced a negative of die 100 
original image transparency. 

EXAMPLE XVL 
Five samples each weighing 120 g were 
prepared, exposed and processed as in Ex- 
ample XVII, except chat each contained 5% 105 
by weight hexamdtyienegiycoi! diacrylate, 
0.5% by wdght benzoin: methyl ether, 02% 
by wdght 2fi - di - text - butyl - 4 - methyl- 
phenol cod one of the following components : 



Sheet % By Weight Component 



1 


0.3 


lA5^rinu^yi-2,^ 
hydro^benzyl)benzenc 


2 


0.3 


(aHsctyhhio^l^-tiiaziiie 


3 


1.5 


l?lA3-tettamethyl-2-thiourea 


4 


10.0 


linseed oil 


5 


15.0 


a-metbyistyrene vinyl toluene copolymer 
(melt viscosity 140 °C 35 poise) 



T7VA hinr I? v,^ nexographic orintms' nW ™A,<» ; j 



20 



25 



"50 



55 



60 



65 



70 



EXAMPLE XVJL ^QgrapMc printing plate nsbg corrugated 

A photosensitive, thermoplastic eiastomerfc SS^2?T. pn ? uced I"** * test 

10 tayer w;* prep^ fa^ l^p^yS SSS^^Jf produced Iran a ccnven- 

(desOT^ed m Example IV), 1010 ghoSmeifcy- BY4 „ nT _ w 

lene glycol diacrylate. 1 0 e UwTS . EXAMPLE XIX. 

„ emerroS gX-V- L^Z* £ A Plfo^ve layer was pnyared using 

15 methyipfaenol, 0.6 g W .^£?-'h£ s^S^^Tr^ 1 £F* 5? 

(4 - methyl - 6 - tot - butvtohawS os «, polybutadiene - polystyrene htock 

duanryltln^ptopionatei 57gT?£d£ Et ^ e * "» ** 

iexenylmene memyJbttzyl «L and 2 % 7 '2 6 * ^ytaegtycol diacty- 

raU milled at 120°C in a 6 X lTrSL^ .iP^f^yP^ 0.06 g 2,6 - di- 

and then the mixture was pMh££x co^S^L t * The block 

and subsequently image-wise exposerffoTlO T* 2,6 ' ^ - - butyl . 4- 

miautes as in fisampteV. The^ed sur .^J*^ 001 w « *» cycfchexane 

tae spray washed 4 mtea^a 7^3 St * aim ftnmed which the 

ethylacctam; mediyldtoSwS mil 25TT Mn ? were added in cydohexane 

tuje, was dried aid then post^SedMo SST • T?" 6 audi stirred 

The cfastomofc SfcfStaT S £? * ^ 8 & J™ 8 fonned. The sotu- 

monfe storage had no WSnloflSid^ ^^JStL* 1 70PG *> 
due to ozone attack. Similarly a relief r^^^lfzl? 1 * TteiesultHig material was 

30 the same way and eiongatedbj 257 bvW SET? ^f"- of abmmmn foil 75 

ing had no appaaen^K dam^ 2°° a , °>°3° jnch eJasoomeric sheet as in 

days. Both r^Z^Z^^ f£j ^pte I «p«d A 

jinked pruduc* JS? ffl ^^^anffin^d^^ 

immersed in tetrahj^rafuraa for 16 hoims. 

35 EXAMPLE XVm. 

pared as in E^^vn^g^fXT 5E» " | rfyS ^J? oS g£ 

ing components: 232.42 g pSvs£S£ SHw? Example IV), 2a00 g 2,2 - di- 

40 polyisoprene - polystyrene bLk^oSSS 2Sff E 5,W te ' g benzo- 

(described in Example IVY 236lhexS^hf S™f ftl5 «^ - b» - (diiz^yWnoV 

i«P glycol dfac^SS; 2 5 feS: J^as^^i^-y-^tS 



80 



85 



vuirane ana w.58 g 2,6 - df - text - hntrf ^_ ~ ~~j'^"r"f 5 w 8 napnmmc oil and 5 
methylphenoL AfteV Imaged ^± ^/hydmiWiSin 
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to the copper surface of a copper dad epoxy 
fiber glass board by heat pressing at 105°G 
The poiytetraltorKAylenc cover sheet was 
stripped off end replaced with a 0,001 inch 

5 po ly pro py lene film and nnagp-wise exposed 
for 5 minutes as m Example V. The cover 
sheet was discarded and tie exposed surface 
was brushed for 35 minutes with a 3:7 
methylchlorofoim ; ethyiacetate solvent mix- 

10 ture and the plate was immersed in agitated 
ferric chloride solution ait 40°C Areas corres- 
ponding to the unexposed portions of the layer 
were etched away and the rmammg exposed 
layer was removed with tridrioxoethyieoe 

15 forming a negative copper image of the 
original transparency,. 



EXAMPLE XXI. 
A photosensitive layer lamrnaftri to a 
pper-dad epoxy fiber glass board with a 
iypropyiene cover sheen: was prepared as in 
ample XX. The photosensitive layer was 
exposed through a transparency bearing the 
image of a printed circuit for 5 minutes using 
a nuArc Plate Maker of the flip-top type using 
a Xenon Arc source, Model No. FT-261 
manufactured by the nuArc Co., Inc, Chicago, 
Illinois. The unexposed portions of the fever 
ttere then removed as in Example XX fbnnmg 
a negative resist image of the printed circuit 
The resist board was rinsed with water then 
dipped in 25% sulfuric add for 20 seconds, 
followed by a wacer rinse, and then a rinse m 
25% ammonium peratifafle solution for 25 
seconds. The board was rinsed once again in 
water and then dipped in 25% sulfuric add 
for 20 seconds and finally rinsed with cEstslled 
water. 

The resist copper boand was placed m a 
copper pyrophosphate plating bath of the 
following composition : 



EXAMPLE XXH 
A soluuou of 1235 g polystyrene 



30 



35 



40 



45 



Copper (Cu* 1 ) 
Pyrophosphate (P z Of^) 
Nitrate (NO»^ 
Ammonia (NH,) 

(HPOr*) 



30g/l 
200 g/l 

8 g/l 
2g/l 
0.1 g/l 



lymer (des- 1 



isoprene - polystyrene block 
cribed m Example IV), 9.0 g 
glycol diixrylate, 030 g bis - (2 - o - chtoro- 
phenyl - 4,5 - diphem/liniiaa2oi54)i a 15 g tris- 
(2 - methyl - 4 - diethybuuino - pbcoyl}- 
methane, 0.50 g naphtbemc oil and Z50 g 
peniaerythritol ester of lrydrogenated rosm 
m 75 ml trfchloroemylene was prepared aid 
coated on a plate of nonrtreatrdi, brush grained 
aluminum using a 0.002 inch doctor knife: 
After drying, the nhotosenshive surface was 
laminated with 0,001 inch polypropylene film 
using a squeegee and then image-wise exposed 
for 2 minutes as m Example V. The poly- 
propylene" film was stripped off and the ex- 
posed layer was brushrdevdoped for 25 
minutes as m Example XX. The cJnminum 
plate with the developed image was 
with gum arabic and the im a g ed 



This bath was hel d at p H 6.2, and 122°F. 
The weight ratio of pyrophosphate to copper 
was 75. The bath was operated at 1.5 volts 
with a cathode curreoX density of 30 amperes/ 

50 so. ft. Copper was deposited m an electro- 
plating bada for 15 lnTmmrs on the unprotected 
non-resist areas of the imaged copper-dad 
board after which it was removed from the 
bath and dried in air. 

55 The ekctrdytkaMy-draiasitedi copper of die 
resist board was then. pWd over with gold 
and then* the resist was stripped off using 
methylene chloride. The board was etched 
in 45° Baume ferric chloride and formed a 

60 pattern plated printed circuit boordL 



65 



70 



75 



ummed 80 



85 



wetted with water and applied with standard 
okophiic planographic in\ Areas correspond- 
ing to the unexposed regions of the plate dSd 
not retain ink whereas areas corresponding to 
the exposed regions of <the plate dM. The inked 
image when pressed to paper stock produced 
a negative printed image of the original trans- 
parency. 

EXAMPLE XXIII. 90 
A 0250 inch photosensitive thermoplastic 
etanmeric layer was prepared, exposed, and 
processed as in Example XVIII, except thar 
prior to exposure both polyester cover sheets 
were removed The phottsensrtivc, self 95 
supporting eJastomeric layer could be stretched 
and manipulated around a cylinder or other 
such objects. Upon ima^c-wxae exposure and 
solvent-washing, a 0250 mch thick elastomeric 
layer with a 0.024 mch deep reilief was ob~ 100 
rained which, as in Example XVIII, produced 
print quality at least comparable to that pro- 
duced from a conventional rubber plate. 

EXAMPLE XXIV, 
A pdyaniide-coated polyester cover film 105 
was prepared by coating a solution of 5 g <& 
an afcono^solnhle pofyamitfe resin hi 100 ml 
of 1:1 solvent mixture of methanol and 
chloroform on a 0.002 mch uncoansd 
biaxially oriented, heat set, polyethylene 110 
terephmalate film usmg a 0.006 inch dootnr 
knife. (The polyamide resin, ^vamldV* 8061, 
a product of E. I. du Pont dc Nemours and 
Company, is colorless, transparent, has a melt- 
ing pome of 300— 320°K, a specific gravity 115 
of 1.08 at 73°F. and hi a 10% methanol solu- 
tion at 77°F. has fii Brookfiedd viscosity of 
30 cp. — "Ervamtd^ is a Registered Trade 
Mark). The coating dried to a 0.00015 inch 
dick smooth, hard, flexible film. 120 

A 0.110 inch thick photosensitive, thermo- 
plastic ekstomerk sheet between polyester 
cover sheets was prepared as m Example XV 



14 

except that one of the polyester cover sheets 

above which wag ta m maned to the photaaoisi- 
ave surface. The resulting sample couid be 
5 marupefated with iw deafinental effect to the 
pnotostoStije layer. The polyester cover sheet 

Mftertdto the photasensfeive layer. The hard, 
in S BJat ! atb P^J^ide surface was covered 
tu .with an rmage^besring transparency. The 
paanoa of the transparency in close contact 
with the polyantide surface could be easily 
adjusted. The photosensitive layer Was imaee- 
wise exposed througn the pofyamMe fflfavand 
w ^sparerrcy far 5 mfrmtes -as in Example V 
ine plate was brushed for 3 minutes with a 
3: 1 solvent mixture of tricMarosthykne arsi 
methanol to produce a relief image and re- 
move the polyamide film. When dry, tberehef 
20 image was post-exposed as in Example V and 
when used as a printing rdkf produced print 
images which faithfaBy reproduced a nesuive 
of the image transparency. 

~ . . EXAMPLE XXV. 

-o A photosensitive, theonoplastic, ekanmeric 
^amtamtng 7025 pans bTwrfgteofp^- 
s£*ene - pdyisoprene . polystyrene *fcdVx£ 
po^ner, 5.0 parts hexametfaylene glycol dt 
acrylate, a75 part benzoin methyi ether, 15 0 

slfn^c^te^ : ^ »W resin, 
^Qpats naphthemc mmeraJ on> 1.0 put 
f^tomc ceresm wax; and about 0.12 part 
2,6 . di - tert - butyl - 4 - xnethylplmoi and 
35 .™ nated on each side with a poJyester sheet 

^ ra^ 85 ^ Emn i >k XHI except that 
^ O0024Kii heat « pdyahyfaTSX 

««J 'fe 5181 C0 «Ed with a 
srfvent-solubl^ hard, flexible film. The coated 

40 ^cowsnedtwasthmlanrinaiEd 
40 » die pietosensittve kyer during t^caterl 

dermgprooess as in Example XTO 
T?l c08a d «w sheet was prepared by 

coatmg a sowtioa of 300 e .pofeediyfene. 

polyvinyl acetate copolymer ("Hvax" 420 a 

rfi? rf ,* 1 i" * N^arTand 
i*% ««tatej melt index of 

Tred^jE^ 38 -,,"" ^ » * ******* 

Sr^^ 0002 toch, uncoaied, bi- 
S S?^ ^yemylenetoph- 
tokttfih, using a 0.006 met docmTS 
ana then drying at 180°F. 

55 «Z^i I * h ? Dsa ^ ve ^P 16 be mank 
^9°^ ^stored for several tnonms 

£*f ■* P^J^ cover sheet ^ stripped 
own the poiyemyhxje-p^yvmyj aaaateoo- 
60 ^^^ g .^ edfi = red «>*fi surface 

£55*!? 'fc2 0sedfi ? r 5 n*™** w actinic 
radwem, through an hnage-btarihg cans- 
parcney on the co^otymer-coatod surface asms 
« "Dyer* (Registered Trade Mark) photo! 



w^^-S 3 ?^ P Iate rotai y exposure mat, 65 
"°*L 3 * 32 RCL, a product of K I. do PcS 
tie Nemours -and Company. The hard, flexible 
^ymer-coated surface did not separate 
^ ^photosensitive layer when the^ea 
wra nessi and nianipmaod and insured uni- 70 
fam dtose contact of the transparency to the 
sheet doting exposure to actinic radiation. 

mfn^L^Kf? i 880 ^ W8S bras,led ** five 
«nm^wM3:lsdvemiiuxtmeofoich^ . 
etnyiene and ethanol to remove the amolymer 75 
"atihg arm unexposed areas of the photosensi- 
tivjedastnmeric layer. The resulting supported 
K&ef -plare was dried and post exptsedasto 
Example V and when use/ as a flexographfc 
pmung ptote gave print qualily at feast 80 
rffipktS ^e 

EXAMPLE XXVI. 
in Example XXV and was then exposed 85 

^enet^hdialare support sheet to Sc 

feSS I? 1 ™ P/ 18 ^ ^ <rf three West- 
mgTtense JS 20 fluorescent sun lamps at & 
durance of J J inches for 10 ntinute Then! 90 
^^P^ XX[V> the 0.002 iKnThiS 9 ° 
P^^oe teephthdate cover sheet is 
stepped wm the dement, which was anage- 
wise apased for 4 minutes, and devefoped 

The relief produced foam die purposed 
e«ment was rraproved over the similar nSrf 
V™**** Example XXV m that me depth 
^ ( towtopad relief was EmM to 0^5 100 
mdhe% the badeground areas did not jfiow 
brush marks and solvent sweHmg darmit tao- 
2™ «*f«l nsufthig h Tshoffi 
dfymg tune. Purdjer advantages were that the 
dmenaoaal stabffity of the photosensitive 105 
demits prior to imagewise exp^SireWM- 
pnro^ thus amphfymg storage audi handmiz. 
Ato for amflar reasons me need topost 
expose after imagewise exposure is obroted 

^HAT WE CLAIM IS:— 110 
1. A i*otosensitive, dastomerie compost 
i<m comorisrhc 



tion comprising 

mS£w? 3 2^ by ^ at least one 
toermopksac, eteasmetic block copolymer 
o«m«mng at feast two thennopJastiVna^ 115 
*ftt?enc polymer btodThavmFa ^ 
tt^tion tanperature above 25°G and be- 
ttvw d» tiieniu^aafc, ntm-dastomerfc 
polymer blocis an ehcrornerfc polymer block 
}£g a glass transition tempSTbeW 120 

(2) at Inst 1% by weight of an addition- 
F^etEaMe, ettryteruc^msatmanT^ 
P«md contaming at least one termihal edrv^- 

(3) a poisroeri^cSoS^ectivc 



% 
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pc&yn^as&an. initiatxsr activstat&r by actinic 
radiation, 

2. A composition according to Claim 1 
wherein the thermoplastic, natt-dastjomme 

5 polymer blocks havfc an average molecular 
weight of 2,000—100,000 and the elaan mmc 
polymer block has an average molecular 
weight of 25,000 m 1,000,000. 

3. A composition according tor CLaim 1 or 
10 2 wherein the thennoplastfc, nonniaasmmeric 

polymer blocks ore the terminal blocks of the 
copolymer and are ccamected! by the elasto- 
meric polymer block. 

4. A composition according to any one of 
15 Gatms 1 to 3 wherein die copolymer is a 

polystyrene - polvisoprene - polystyrene. 

5. A composition according to my one of 
Claims 1 to 3 wherein the copolymer b a 
polystyrene - polybutadaene - polystyrene 

20 block copolymer. 

6. A composition: according to any one of 
die preceding claims wherein the addition- 
polymerizahLey ethylenically unsaturated com- 
pound has a boiling point at normal pressure 

25 over 100°C 

7. A photosensitive composition according 
to any one of die preceding claims, wherein 
the polymerisation initiator is present in an 
amount of from 0.001 t» 10%, by weight, 

30 and is inactive thermally bebw 85°C 

8. A photosensitive composition according 
to daim 1 substantiality as described m any 
nnp ihp Esamptea 

9. A p h ot osensiti ve element comprising a 
35 support beating a layer of a photosensitive 

composition as Harmed in any one of the pre* 
ceding claims. 

10. A photosensitive element according to 
claim 9, wherein the layer of photosensitive 

40 composition is 0.0005 to 0.250 mch thick. 

11. A photosensitive element according to 
daim 9 or 10V wherein a flexible cover sheet 
is present on the side of the photosensitive 
layer remote from the support. 

45 12. A photosensitive element according to 
daim 11, wherein a flexible, polymeric film 
is interposed between the cover sheet and the 
surface of die photosensitive layer. 

13. A photosensitive efcrnerrr according to 
50 daim 12, wherein the cover sheet is polyethy- 
lene terephthakte and the film is a polyamifc. 

14. A photosensitive element according to 
claim 12, wherein the cover sheet is poly- 
ethylene terephthalate and the film Is a co- 

55 polymer of ethylene and vinyl acetate. 

15. A photosensftive ffrment according to 
any one of claims 11 to 14, wherein the cover 
sheet is a strippable sheet 

16. A photosensitive effmair acooidmg to 
60 claim 9 substantially as described in any one 

of die Examples. 

17. A process for forming an edastnrneric 
material by phn^DfaadBatiba which comprises 
exposing a composition: as claimed in any one 

65 of claims 1 to 8 to actinic radiation. 



18. A process for forming an eJastomeric 
material by photoinadiation which comprises 
exposing an element as claimed in any one 
of claims 9 to 16 to actinic radiation. 

19. A process for forming an dastomeric 70 
material by photokraxfiation which comprises 
non-jmagewise exposing an element as daimeri 

in any one of claims 9 to 16 to actinic radia- 
tion through the support* die suppon being 
transparent to actinic radiation, axxl then 75 
imagewise exposing the dement to actinic 
radiation. 

20. A process for forming an elasmmeric 
reHef image by a process as claimed in daim 

19, wherein tbe step of imagewise exposing 80 
is followed by removal of areas of the photo- 
sensitive layer which remained unexposed 
during imagewise exposure by treatment with 
a solvent which dissolves the unexposed areas 
but does not dissolve the exposed areas. 85 

21. A process according to daim 20 sub- 
stantially as described in Example XXVI 

22. A process for forming an ekstomeric 
image by photoirradkricn which comprises 
exposing imagewise to actinic radiation a layer 90 
of a photosensitive composition as daimcd in 
any one of claims 1 to 8 and removing the 
unexposed areas of die layer by treatment with 

a solvent winch dissolves the unexposed areas 
but does not dissolve the exposed areas. 95 

23. A process for forming an elasmmeric 
printing relief by photoirradiation winch com- 
prises imagewise exposing to actinic rati&acon 
an dement comprising, in order, a she et sup- 
port, a layer of a photosensitive composition 100 
as claimed in any one of claims 1 to 8 and a 
transparent flexible, polymeric film, the 
dement being exposed through the flexible 
polymeric film, and removing the flexible 
polymeric film and the unexposed areas of the 105 
photosensitive layer by treatment with a sol- 
vent which dissolves them but which does 

not dissolve tbe exposed areas of the photo- 
sensitive layer. 

24. A process for forming an eJastomeric 110 
printing relief comprising coating a layer of a 
photosensitive composition; as claimed in any 

one of claims 1 to 8 on a sheet support, 
lannnating, m order, a flexible; polymeric 
film and a flexible cover sheet to the layer, 115 
stripping the cover sheet from the film, image- 
wise exposing the layer through the film, and 
removing the film and die unexposed areas of 
the layer by treatment watt a solvent which 
dissolves the unexposed areas but does not dis- 120 
solve the exposed areas, 

25. A process according to daim 23 or 24, 
wherein the printing relief is a flexqgraphic 
printing relief. 

26. A process according to daim 22 sub- 125 
stantiafiy as described hi any one of Examples 

n «o XVIH and XX to XXV. 

27. A process according to daim 24 sub- 
stantially as described in Esampfe XXTV or 
XXV. 130 



16 



1,366 3 7G9 



2$, Hastomeric material when prepared by 
a process as claimed in any one of rfaw 17 
to 27. 

29. Relief images whenever prepared by a 
Process as claimed in any one of claims 20 to 
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